Key words: DNA methylation, 5-methyl-cytosine (5mC9, mouse epidermis, hair follicle, bisulfite sequencing, immunological detection Number of figures: 2. have essentially contributed to our knowledge on DNA methylation dynamics in normal and disease states. Here we describe standard procedures for bisulfite sequencing, methylation-specific PCR and 5mC immunodetection using mouse skin and the hair follicle stem cell niche as model tissues.
Introduction
Methylation of the C-5 position of cytosine in CpG nucleotides is a major epigenetic mark in mammalian genomes implicated in key transcriptional regulation events during embryo development and in the maintenance of adult tissue homeostasis [1, 2] .
Consequently, deregulation of DNA methylation patterns severely impairs cell and tissue viability and is associated to carcinogenesis [1] [2] [3] . At present, DNA methylation is considered the most stable and the only demonstrated as mitotically heritable epigenetic mark in mammals. However, the recent discovery that the methylated C-5 position of cytosine can undergo further dynamical changes in the form of hydroxymethylation [4] , that can act as an intermediate in CpG demethylation processes, adds additional complexity levels to the regulatory roles of DNA methylation in the cell.
In a typical, non-transformed mammalian somatic cell, 5-methyl-cytosine (5mC) comprises a roughly 0.75-1% of all the nucleotides in the DNA molecule. Most of this 5mC content is found in CpG dinucleotides and 60-90% of CpG sites are methylated [1] . 5mC is largely concentrated in the repetitive fraction of the mammalian genome, expanding satellites α (alphoid DNA) and β (Sau3A family) in centromeric heterochromatin, LINES (LINE1 and 2 families), SINES (Alu and Mir families) and parasitic transposon and retroviral sequences [1] . An unsuspected high density of CpG dinucleotides, the so-called CpG islands, is present in the 5´ promoter region of about 40% mammalian genes [5, 6] . A significantly elevated cytosine methylation ratio at these CpG islands has been causally associated to strong transcriptional repression [5, 6] . Although a consistent methylation of CpG islands is consistently found only on imprinted genes and on a small proportion of non-imprinted genes, the maintenance of proper global CpG methylation patterns is thought to be essential in every step of development and in adult somatic tissues [5, 6] .
The implementation of robust methodologies based on the chemical modification of non-methylated cytosines in the DNA molecule by sodium bisulfite treatment and subsequent conversion to uracil, including bisulfite sequencing [7] and methylationspecific PCR [8] (Fig. 1) , has enormously contributed to the improvement of biochemical DNA methylation analysis at a single-nucleotide resolution scale. These methodologies have also paved the way for the development of power techniques for large-scale, genome wide analysis of global changes in DNA methylation patterns during normal development or in disease states using Next Generation Sequencing (NGS) approaches [3, 9] .
Similarly, the generation of antibodies specifically recognizing 5mC [10] is a key landmark in the field allowing a precise intranuclear compartment localization and quantification of this modified nucleotide in cell culture and tissue samples [11, 12] . In the same way, these type of antibodies have foster the development of large-scale immunological methods for the immunoprecipitation of DNA methylated regions in the chromatin (methylated DNA immunoprecipitation; MeDIP) [13] . Immunoprecipitated DNA-methylated chromatin can further constitute the start material for high-throughput, genome wide scale analysis using high-resolution DNA microarrays (MeDIP-chip) or NGS ( MeDIP-seq) [14] .
As a straight consequence of the successful completion of several whole-genome sequencing projects in the last decade, we are witnessing to an unprecedented emergence of vast amounts of data related to chromatin dynamics and gene transcriptional regulation. In the context of DNA methylation, data obtained from different high-throughput experimental approaches at genome wide scales are of unquestionable analytical value, but require correct experimental validation to be interpreted in an adequate biological background. In this sense, standard methods for DNA methylation analysis not only are highly informative in different experimental situations but also are the methods of choice to validate high-throughput data. Here we describe standard procedures for bisulfite sequencing and 5mC immunolocalization using mouse skin and the hair follicle as biological models. 
Materials

Immunodetection of 5mC in epidermal whole-mounts.
2. 1x Tris-borate-EDTA (TBE) buffer. 
Isolation of epidermis from mouse tail skin
This procedure essentially follows the guidelines stated by Braun et al. [15] .
1. Sacrifice the mice following the guidelines of the corresponding housing animal facility, cut the tail and peel the skin in a whole piece from the tail backbone.
2. Incubate the peeled tail skin in PBS with 5 mM EDTA at 37 ºC for 4 h. Niveleau [10, 11] 6. Prepare a DAPI stock solution, 10 mg/ml in distilled water and store at -20 ºC. 
